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CODED TELEPHONE ACCESS SYSTEM 

STATEMENT OF GOVERNMENT INTEREST 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the 
payment of royalties thereon or therefor. 

BACKGROUND OF THE INVENTION 

(1) Field of the Invention 
The present invention generally relates to a telephone 

system. More particularly, it pertains to a system for 
screening incoming telephone calls via a Dual Tone 
Multi-frequency (DTMF) access code with a capability 
of providing access to those with the right combination 
and hanging up on those unable to provide the combina 
tion within a ?xed period of time. The system permits 
the connection of peripherals to a computer, screens 
incoming calls or monitors sounds that transpire in a 
room. 

(2) Description of the Prior Art 
At the present time, there does not appear to be any 

device that permits a telephone caller to remotely moni 
tor sounds in a room via a DTMF access code. Also 
there is no device available that permits a caller to con 
nect peripherals to a computer over a telephone line via 
a DTMF access code. Present day telephone-to-com 
puter hook-up involves use of a telephone, modem and 
CRT/keyboard. Under this present system, a caller can 
connect into a computer after dialing a number and 
entering a password or user ID number. If the caller 
does not have a password, he is denied access to the 
computer. A disadvantage to this system is that any 
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caller can tie up a telephone line and waste expensive , 
Central Processing Unit (CPU) time trying to gain ac 
cess to the computer. 

Finally, present day screening of incoming calls is 
accomplished by the use of a non-published, non-listed 
telephone number. This number is given by the owner 
to a select group of individuals. If the number is ob 
tained by an unauthorized person, a request to the tele 
phone company to change the telephone number must 
be submitted. This procedure is both costly and time 
consuming. 

SUMMARY OF THE INVENTION 

The present invention is adapted to connect to a tele 
phone line and permit a caller by entering a DTMF 
access code via TOUCH-TONE, to connect peripher 
als to a computer, screen incoming calls or monitor 
sounds that transpire in a room. The system can be reset 
at source or through the telephone line using TOUCH 
TONE. The system includes an access code with as 
many digits as needed and this access code can be 
changed anytime using thumbwheel switches. If the 
system is activated by an unauthorized caller who does 
not have knowledge of the access code, the system 
hangs up, i.e., disconnects the telephone line from the 
caller. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram in accordance with the 
present invention; and 
FIGS. 2A and 2B when joined together, comprise a 

schematic representation showing components within 
the diagram of FIG. 1. 
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DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Refer now to the block diagram of FIG. 1 for a gen 
eral description of the operation of the device and the 
components required to carry out this operation. A 
more detailed description is given later on with refer 
ence to the remaining ?gures. In all ?gures, identical 
components within the circuit carry identical numbers. 
However, if a block in FIG. 1 is represented in the other 
?gures by various components, then different markings 
are used to denote each component not shown in FIG. 
1. 
A telephone signal received on line 10 is passed 

through switch 12. The output signal of switch 12 ap 
pearing on line 14 is passed through the closed contacts 
of relay 16. The signal appears on line 18 and is passed 
to ring detect 20. When a ring signal enters line 10, the 
output of ring detect 20 appears on line 22 and energizes 
a photo-transistor (shown in FIG. 2A) that is part of the 
optical isolator and digital latching circuit 24. The out 
put from unit 24 appears on line 26, thereby providing 
the dual functions of energizing relay 16 and starting 
timer 28. On energizing relay 16, the input telephone 
signal on line 14 is now passed through the other 
contacts of relay 16 to line 30. Line 30 connects to an 
OFF/ON hook detector 32 that parallels the input tele 
phone signal with a low impedance. This simulates an 
OFF hook condition. The caller senses this OFF hook 
condition and sequentially enters the DTMF signals. 
The DTMF signals comprising dual sinusoidal wave 
forms are applied to transformer and spike suppressor 
36 from OFF/ON hook detector 32 through line 34. 
The output from transformer and spike suppressor 36 is 
ampli?ed and DC isolated from the input signal on line 
10. The signal is then further ampli?ed by ampli?er 40 
after passing through line 38. The amplified sinewaves 
on line 42 pass to phase lock loop and tone decoder 44.‘ 
Unit 44 comprises phase lock loops that output a digital 
code which represents various input sinewave frequen 
cies or TOUCH-TONE digits. The output from phase 
lock loop and tone decoder 44 is transmitted over line 
46 to digital combiner 48 that passes a combined digital 
output over lines 50 to a plurality of .digital multiplexers 
52. Select switches 54 are used to set the desired access 
code. Once selected, only the digital code representing 
the correct DTMF access code is allowed to pass from 
multiplexers 52 to memory latches 58 through lines 56. 
The signals from lines 56 set sequence memory latches 
which output an acknowledgement signal over line 60 
to timer 28, relay 64 and audio/visual indicator 62. This 
acknowledgement signal stops timer 28 and connects 
the input telephone signal on line 10 through switch 12, 
line 72 and contacts of relay 64 to output line 68. 

Line 68 can connect to a computer, telephone, con 
ference telephone or any other device that connects to 
a telephone line. Audio/Visual Indicator 62, once set, 
can signal that a caller has correctly entered the DTMF 
access code. A digital reset 66 can be activated from a 
TOUCH-TONE signal on line 10 through digital com 
biner 48 or manually from a switch (shown in FIG. 2B) 
to reset the system and disconnect the input telephone 
signal on line 10 from the output signal line 68. Alterna 
tively, switch 12 can be used to bypass the system and 
directly connect input signal line 10 to output line 68. 

Initially, if the system senses a ring signal at ring 
detect 20 and the caller fails to enter the correct DTMF 
access code within a given time limit set by timer 28, the 
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output from timer 28 on line 70 resets unit 24 that in turn 
resets relay 16. The system now disconnects the tele 
phone line from the caller and hangs up. 

Refer now to FIGS. 2A and 2B for a more detailed 
explanation of the present invention. All components 
described are standard shelf items widely available to 
the public. 
The system is connected to a telephone line for re 

ceiving an input signal over line 10 at contacts 120 of 
switch 12. The output (not shown) which can include a 
computer, telephone or conference telephone is con 
nected to line 68 through contacts 640 of relay 64. 
Contacts 12b of switch 12 are connected to a 115 volt, 
60 Hz outlet. Initially, switch 12 has its contacts in the 
OFF position. 

Switch 12 is now set to the ON position. Timing 
circuits 104 and 106 reset all internal circuitry. A caller 
dials the telephone number where the device is con 
nected. A rotary dial or TOUCH-TONE can be used. 
The ring signal of approximately 20 Hz enters the sys 
tem through contacts 120, passes through relay contacts 
16a, and is sensed by ring detector 20. The ring detector 
20 sources current through resistor 108 and saturates 
the output photo-transistor 110 of optoisolator 112. The 
saturated output state of the photo-transistor 110 is 
sensed by comparator 114 which in turn triggers one 
shot 116. The output from the one shot 116 sets JK 
flip-?op 118 forcing the 6 output to a logic LOW. 

J K ?ip-?op 118 Ooutput now at a logic LOW pro 
vides an enabling signal for the internal twenty second 
timer 28 made up of digital timer 120, NAND gate 122, 
digital counter 124, and digital counter 126. JK ?ip-?op 
118 6 output at a logic LOW also energizes relay 16 
through drive transistor circuitry 128. Relay 16 
contacts 16a are now switched to the normally open 
position. This condition places the input telephone line 
in parallel with resistor 130. Resistor 130 simulates an 
OFF-hook condition to the input telephone line and 
‘drops the input DC line voltage from approximately 48 
VDC to approximately 8 VDC. 

In the present system the caller can now enter a three 
digit access code. Obviously, an access code with more 
digits would be provided if additional MUXs and 
switches are added. Entering this three digit access 
code produces three sets of two-tone (dual-tone) fre 
quencies that are coupled and stepped-up through trans 
former and spike suppressor circuit 36 to the ampli?er 
40. The signals, now ampli?ed, are passed to the seven 
phase lock loops 44a-g which together make up the 
phase lock loop tone decoder 44 of FIG. 1. The internal 
voltage controlled oscillators of the seven phase-lock 
loops are set to the standard TOUCH-TONE frequen 
cies by means of trimmer potentiometers. 

Pairs of outputs from phase lock loops 44a-g are 
selected as inputs for digital combiner 48 comprised of 
NOR circuits 48a-l. Each of the outputs of NOR cir 
cuits 48a-j provide inputs for digital multiplexers 52a, 
52b and 520. Select switches 54a, 54b and 540 are used 
to determine the access code for respective multiplexers 
52a-c. 

In operation, when a caller enters a “5”, for example, 
the signal is made up of two frequencies, 770 Hz and 
1336 Hz. These two frequencies have phase lock loops 
44b and 44f each provide a logic low signal to NOR 
circuit 482. The output of NOR circuit 48e becomes a 
logic HIGH. If thumbwheel switch 54a is set to a “5”, 
then digital multiplexer 52a on receiving a signal pro 
vides an output to JK ?ip-flop 134a. This sets the Q 
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4 
output to a logic HIGH on the JK flip flop 1340. If 
thumbwheel number one 540 is set to a digit other than 
a “5”, the multiplexer 52a will not accept the input from 
NOR circuit 48e and the device will, within twenty 
seconds, time out and disconnect the caller from the 
telephone line (hang-up). 
The setting of the 6 output to a logic HIGH on JK 

?ip-flop 134a sends an enabling signal to JK flip-?op 
134b. When the second digit of the access code is en 
tered, one can see by the above sequence that an en 
abling signal will be sent from J K ?ip-?op 13% to JK 
?ip-?op 134C. On receipt of the t_hird digit of the access 
code, JK ?ip-?op 134a has its Q output go to a logic 
LOW. The signal from the 6 output disables the inter 
nal timing circuit 28. Inverter 136 _also receives the logic 
LOW from the JK ?ip-?op 1340 Q output. Inverter 136 
then produces a logic HIGH output picking up relay 64. 

This transfers relay contacts 64a to the NO position. 
This connects the input telephone line 10 to the output 
line 68. Line 68 can connect to an output comprised of 
a telephone, computer or conference telephone. Addi 
tionally, inverter 138 provides a logic HIGH output 
that can be used to trigger a visual or audio indicator 
verifying that proper connection to the telephone line 
has been made. 
A momentary reset switch 140 can now be used to 

reset all internal circuitry and to disconnect the input 
telephone line 10 from output line 68. When switch 140 
is actuated, the NOR Gate 142 output goes low. This 
puts the output of NAND gate 104 high. This is in 
verted to low by inverter 144 which resets ?ip-?op 118. 
Once reset, flip-?op 118 O output is high. This causes 
drive transistor circuitry 128 to deactivate relay 16 
which returns contacts 161: to the normally closed posi 
tion. In addition, the 6 output of ?ip-?op 118 resets 
counters 124 and 126. The output from NOR Gate 142 
also passes through reset circuitry 106 and is inverted 
by inverter 144. This resets ?ip-?ops 134a-c. The 6 
output of 134c now at a HIGH state enables NAND 
Gate 122 to pass a clock signal from timer 120. How 
ever, counters 124 and 126 are disab_l_ed in this condition 
due to the signal from ?ip-?op 118 Q output. To enable 
the counters 124 and 126 a ring signal must be detected 
by ring detector 20. 

Flip-?op 134a ‘6 output now HIGH also deenergizes 
relay 64 returning contacts 64a to the normally closed 
position thereby inhibiting any signal from reaching 
output lines 68. Inverter 138 output is now LOW, sig 
naling the audio or visual indicator to turn off. Alter 
nately, the caller can reset the device from the phone by 
entering a * or # via TOUCH-TONE. The choice of 
either * or # can be preselected from switch 52. Once 
the caller enters the correct reset code (* or #) this 
signal enters from line 10 passes through associated 
circuitry to phase lock loops 44a-g and then to NOR 
Gates 48k and 481. The position of switch 52 determines 
which tone will be passed by gate selector circuit 148 to 
NOR Gate 142. The remainder of the circuit operates as 
described for reset switch 140. 

It will be understood that various changes in details, 
materials, steps and arrangement of parts, which have 
been herein described and illustrated in order to explain 
the nature of the invention, may be made by those 
skilled in the art within the principle and scope of the 
invention as expressed in the appended claims. 
What is claimed is: 
1. A dual tone multiple frequency access system com= 

prising: 
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input switching means for transmitting a telephone 
input signal; 

operating means connected to said input switching 
means for receiving said telephone signal, said op 
erating means having a plurality of output termi 
nals with each output terminal connected to repre 
sent a different digit from 0 through 9, said operat 
ing means also for providing an output signal on 
selected members of said plurality of output termi 
nals in a sequence that is determinative of the nu 
merical representation of the received telephone 
input signal; 

select switching means including a plurality of select 
switches in sequential order connected to said op 
erating means output terminal for providing an 
output signal if signals are received from predeter 
mined members in a predetermined sequence 
within a predetermined period of time; 

relay means having a relay connected to said select 
switching means and said relay having open 
contacts connected to said input switching means 
and adapted to connect to various selected output 
components, said relay means for closing said open 
contacts to transmit said telephone input signal 
through said contacts upon actuation of said relay 
upon receipt of a signal from said select switching 
means; 

said input switching means further comprises an input 
switch for transmitting a telephone input signal, 
sensing means connected to said input switch for 
providing an output signal upon detection of a ring 
signal, timing means connected to said sensing 
means for starting a predetermined timing interval 
upon receipt of said sensing meansoutput signal, for 
being stopped from further operation upon opera 
tion of said relay means and for inhibiting conduc 
tion of said telephone input signal upon expiration 
of said timing interval when not stopped by said 
relay means from further operation, ring detect 
switching means connected to said sensing means 
for inhibiting transmission of the telephone input 
signal from said input switch to said sensing means 
and redirecting said telephone input signal, and 
OFF/ON hook detecting means connected to said 
ring detect switching means for receiving the redi 
rected telephone input signal; and 

said operating means further comprises phase lock 
loop and tone decoder means connected to said 
OFF/ON hook detecting means for receiving said 
redirected telephone input signal and for providing 
a plurality of output digital code signal indicative 
of said redirected telephone input signal, and digi 
tal combiner means connected to receive said plu 
rality of output lines for providing an output signal 
on a predetermined output line wherein the prede 
termined output line selected is determinative of 
the numerical value of the digital code received. 

2. A dual tone miltiple frequency access system com 
prising: 

input switching means for transmitting a telephone 
input signal; 

operating means connected to said input switching 
means for receiving said telephone signal, said op 
erating means having a plurality of output termi 
nals with each output terminal connected to repre 
sent a different digit from 0 through 9, said operat 
ing means also for providing an output signal on 
selected members of said plurality of output termi 
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6 
nals in a sequence that is determinative of the nu 
merical representation of the received telephone 
input signal; 

select switching means including a plurality of select 
switches in sequential order connected to said op 
erating means output terminals for providing an 
output signal if signals are received from predeter 
mined members in a predetermined sequence 
within a predetermined period of time; 

relay means having a relay connected to said select 
switching means and said relay having open 
contacts connected to said input switching means 
and adapted to connect to various selected output 
components, said relay means for closing said open 
contacts to transmit said telephone input signal 
through said contacts upon actuation of said relay 
upon receipt of a signal from said select switching 
means; and 

said operating means further comprises phase lock 
loop and tone decoder means connected to said 
input switching means for receiving said telephone 
input signal and for providing a plurality of output 
digital code signals indicative of said telephone 
input signal and, digital combiner means connected 
to receive said plurality of output lines for provid 
ing an output signal on a predetermined output line 
wherein the predetermined output line selected is 
determinative of the numerical value of the digital 
code received. 

3. A dual tone multiple frequency access system ac 
cording to claim 2 wherein said input switching means 
further comprises timing means for receiving said tele 
phone input signal, for starting a predetermined timing 
interval upon receipt of said telephone input signal, for 
being stopped from further operation upon operation of 
said relay means and for inhibiting conduction of said 
input signal upon expiration of said timing interval 
when not stopped by said relay means from further 
operation. 

4. A dual tone multiple frequency access system com 
prising: 

input detecting means for receiving a telephone input 
signal, said signal input detecting means having a 
plurality of output terminals with each output ter 
minal connected to represent a different digit from 
0 through 9, said input detecting means also for 
providing an output signal on selected members of 
said plurality of output terminals in a sequence that 
is determinative of numerical representation of the 
received telephone input signal; 

select switching means including a plurality of’ select 
switches in sequential order connected to said input 
detecting means output terminals for providing an 
output signal if signals are received from predeter 
mined members of said input detecting means plu 
rality of output terminals in a predetermined se 
quence within a predetermined period of time; 

relay means having a relay connected to said select 
switching means and said realy having open 
contacts connected to said input switching means 
and adapted to connect to various selected output 
components, said realy means for closing said open 
contacts to transmit said telephone input signal 
through said contacts upon actuation of said relay 
upon receipt of a signal from said select switching 
means; 

said input detecting means further comprises input 
switching means for transmitting a telephone input 
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signal and operating means connected to said input 
switching means for receiving said telephone sig 
nal, said operating means having a plurality of 
output terminals, said operating means providing 
signals on preselected members of said plurality of 
output terminals that are determinative of the digi 
tal value of the received telephone input signal; 

said input switching means further comprises an input 
switch for transmitting a telephone input signal, 

termined output line selected is determinative of 
the numerical value of the digital code received. 

8 
0 through 9, said input detecting means also pro 
viding an output signal on selected members of said 
plurality of output terminals in a sequence that is 
determinative of numerical representation of the 
received telephone input signal; 

select switching means including a plurality of select 
switches in sequential order connected to said input 
detecting means output terminals for providing an 
output signal if signals are received from predeter 

sensing means connected to said input switch for 10 mined members of Said input detecting means plu_ 
P_r°‘"d1"_ga_n output slgnal upon detach?“ ofarfng rality of output terminals in a predetermined se 
Slgnal’ tlmmg ,mea_ns_ Connected t9 Sald ,Sensmg qeunce within a predetermined period of time; 
{means for Stamng “.mmg upon repelpt of sald sens‘ relay means having a relay connected to said select 
mg 1:“ cans Output Slgnal’ for be.mg stfoppiii frfm switching means and said relay having open 
glgniraggefrglflcighigg?g 22331313110110 ofszlaid rteelae 15 contacts connected to said input switching means 

. . . . . . . and adapted to connect to varlous selected output 
phone input signal upon expiration of said timing .d 1 f l . .d 
interval when not stopped by said relay means components’sal re.ay nieans orcosuig Sal .Open 
from further operation, ring detect switching contacts K.) transmlt sald telephqne mpui Slgnal 
means connected to said sensing means for inhibit- 20 through “Pd mm?“ upon act‘ianon of Salli reiay 
ing transmission of the telephone input signal from upon recelpt of a Slgnal from Sald Select Swltchmg 
said input switch to said sensing means and redi- .mefms; . . . 
recting said telephone input signal, and OFF/ON sald inpuf detectmg means anther compnses Pnput 
hook detecting means connected to said ring detect Wltchmg means for transmlttmg a telephor‘le input 
switching means for receiving the redirected tele- 25 S13“! and Operatmg mean? 9°nne€ned to Sald “119m 
phone input Signal; and switching means for receiving said telephone sig 

said operating means further comprises phase lock “alt Sald C‘Reratmg ‘means mwmg a plurahify‘of 
loop and tone decoder means connected to said QutPut termmals, 531d Operatmg me?“ Pr°"_1dmg 
OFF/ON hook detecting means for receiving said slgnals on PfeSdected members Pf sfnd plurallty (ff 
redirected telephone input signal and for providing 30 Output terminals thzhlt are determmtltlve of the dlgl' 
a plurality of output digital code signals indicative _tal Value Pf the recelved telephone lflput slgnal; and 
of said redirected telephone input signal, and digi- Sald Operatmg means further compmes Phase 10<fk 
tal combiner means connected to receive said plu- 109p and tone decoder means connected to Said 
rality of output lines for providing an output signal OFF/ ON hook detecting means for receiving said 
on a predetermined output line wherein the prede- 35 redirected telephone input Signal and for Providing 

a plurality of output digital code signals indicative 
of said redirected telephone input signals, and digi 
tal combiner means connected to receive said plu 
rality of output lines for providing an output signal 
on a predetermined output line wherein the prede 

5. A dual tone multiple frequency access system com 
prising: 

input detecting means for receiving a telephone input 40 
signal, said singal input detecting means having a 
plurality of output terminals with each output ter 
minal connected to represent a different digit from 
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termined output line selected is determinative of 
the numerical value of the digital code recieved. 

* * * * * 


